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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hybrid 
module, which is small-sized and has good heat 
dissipation property. 

SOLUTION: A hybrid module 10 is constituted into 
such a structure that a circuit board 1 1 is constituted 
of a multilayered board formed by laminating ceramic 
sheets, and at the same time by using a sheet having 
an open part, when the board 1 1 is mounted on a 
mother circuit board, a recess 14 is formed in the 
main surface, which faces opposite to the mother 
circuit board of the board 11, and when a circuit 
component 13 having heat generating property is 
mounted in the recess 14 and the board 1 1 is 
mounted on the mother circuit board, the component 
13 makes direct contact the mother circuit board or 
contact the mother circuit board via a radiating 
member, and the heat generated from the component 
13 is conducted to the mother circuit board and is 
dissipated. Thereby, the module 10 is formed into a 

small size and can perform efficiently heat dissipation, and at the same time, the density of 
the board 11 can be almost evenly set extending over the whole region and the module can 
be provided with the board 11, in which warpages will not be generated, is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The circuit board Febrility mounted on this circuit board It is the hybrid module 
equipped with the above, while said circuit board consists of a multilayer substrate which 
carried out two or more laminatings of the sheet of predetermined thickness, the laminating of 
the sheet which has opening is carried out, said crevice is formed in said parent circuit board 
and a principal plane which counters, and said passive circuit elements are mounted in this 
crevice, and it is characterized by carrying out heat conduction to said parent circuit board 
from said passive circuit elements. 

[Claim 2] Density of said circuit board is a hybrid module according to claim 1 characterized 
by being mostly set as homogeneity in the whole circuit board. 

[Claim 3] An internal electrode and a surface electrode which are formed in said circuit board 
are a hybrid module according to claim 1 or 2 characterized by consisting of silver or copper. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the hybrid module 
which carried the passive circuit elements which have the febrility of a field effect transistor, 
a power semiconductor, etc. especially on the circuit board about the hybrid module which 
carried chips and semiconductor components, such as a multilayer capacitor and a laminating 
inductor, in the circuit board in which the circuit pattern was formed, and constituted the 
circuit. 
[0002] 

[Description of the Prior Art] Conventionally, by the hybrid module which carried the passive 
circuit elements which have the febrility of a field effect transistor, a power semiconductor, 
etc. on the circuit board, in order to aim at thermolysis from passive circuit elements, there 
are some which established the special thermolysis means. For example, by the hybrid module 
shown in JP,5-13627,A, as shown in drawing 2 , a radiation fin 22 is formed in the circuit 
board 21, and the passive circuit elements 23 which have the febrility carried on the circuit 
board 21 are connected with a radiation fin 22 through the flat-spring-like heat-conduction 
member 24. By this hybrid module 20, the heat generated in passive circuit elements 23 is 
emitted into atmospheric air through a radiation fin 22. 

[0003] Moreover, there is also a thing as shown in drawing 3 as other conventional examples 
of the hybrid module which carried the passive circuit elements which have febrility on the 
circuit board. In this hybrid module 20\ while the ceramic of an alumimium nitride system is 
used as the circuit board 25 and the chip-like electronic parts 27 are mounted on the land 
electrode 26 on this circuit board 25, the passive circuit elements 29, such as a 
semiconductor device which has febrility through the solder bump 28, are carried on the land 
electrode 26. 

[0004] Moreover, while the circuit board 25 is carried on the parent circuit board 30, terminal 
electrode 25a of the circuit board 25 is connected to the land electrode 31 formed on the 
parent circuit board 30 with solder. 

[0005] furthermore, the thermally conductive good conductor with which the field of the 
circuit board 25 and the parent circuit board 30 which countered was formed on the parent 
circuit board 30 — it is joined through the film 32. 

[0006] The alumimium nitride system ceramic attracts attention as an insulating material with 
sufficient thermal conductivity, the circuit board 25 with good thermal conductivity and the 
conductor with which the heat generated by the hybrid module mentioned above from the 
passive circuit elements 29 carried on the circuit board 25 consists of an alumimium nitride 
system ceramic — through a film 32, it conducts to the parent circuit board 30, and heat is 
radiated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order for the hybrid module 20 of the 
former in the conventional example mentioned above to emit the heat generated in passive 
circuit elements 23 through the radiation fin 22 into atmospheric air and to raise thermolysis 
effectiveness, it is necessary to extend the surface area of a radiation fin 22 inevitably. For 
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this reason, the capacity which a radiation fin 22 occupies in the hybrid module 20 became 
large, and there was a trouble of being hard coming to miniaturize. 

[0008] moreover, in hybrid module 20' of the latter in the conventional example mentioned 
above Since the heat generated in passive circuit elements 29 radiates heat to the parent 
circuit board 30 through the circuit board 25, Although the radiation fin was unnecessary, and 
there was no increase of capacity in order that the circuit board 25 might serve as a 
thermolysis means, there was a trouble of it having been very expensive current compared 
with common substrate materials, such as an alumina, and causing the cost high of a material 
although an alumimium nitride system ceramic has good thermal conductivity. 
[0009] The purpose of this invention is in view of the above-mentioned trouble to offer the 
small and good hybrid module of thermolysis nature. 
[0010] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned 
purpose in claim 1 In a hybrid module which is equipped with the circuit board and passive 
circuit elements which have febrility mounted on this circuit board, and is used by mounting 
on the parent circuit board said circuit board Carry out the laminating of the sheet which has 
opening while consisting of a multilayer substrate which carried out two or more laminatings 
of the sheet of predetermined thickness, and said crevice is formed in said parent circuit 
board and a principal plane which counters. Said passive circuit elements are mounted in this 
crevice, and a hybrid module by which heat conduction is carried out to said parent circuit 
board from said passive circuit elements is proposed. 

[0011] According to this hybrid module, the circuit board is constituted by multilayer 
substrate, in case it mounts in the parent circuit board, a crevice is formed in a principal 
plane which counters the parent circuit board, and passive circuit elements are mounted in 
this circuit board in this crevice. Since said passive circuit elements are contacted by the 
parent circuit board through direct or radiator material, and heat conduction of the pyrexia 
from said passive circuit elements is carried out to the parent circuit board and heat is 
radiated by this when said circuit board is mounted in the parent circuit board, it is made 
small, and high density assembly becomes possible and heat can be radiated efficiently. 
[0012] Moreover, in claim 2, density of said circuit board proposes a hybrid module mostly set 
as homogeneity in the whole circuit board in a hybrid module according to claim 1. 
[0013] According to this hybrid module, since density of said circuit board is mostly set as 
homogeneity in the whole circuit board, generating of curvature of the circuit board by change 
of ambient temperature or humidity is prevented. 

[0014] Moreover, in claim 3, an internal electrode and a surface electrode which are formed in 
said circuit board propose a hybrid module which consists of silver or copper in a hybrid 
module according to claim 1 or 2. 

[0015] Since an internal electrode and a surface electrode which constitute a circuit pattern, 
a through hole, a land electrode, a terminal electrode, etc. consist of silver or copper 
according to this hybrid module, it becomes what was excellent in thermolysis nature and a 
RF property. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained 
based on a drawing. Drawing 1 is the side cross section showing the hybrid module of 1 
operation gestalt of this invention. In drawing, 10 is a hybrid module, and two or more chip-like 
electronic parts 12 and the passive circuit elements 13, such as a semiconductor device 
which has febrility, are carried, and it is constituted by the circuit board 11 in which the 
circuit pattern was formed. 

[0017] The circuit board 11 consists of a ceramic multilayer substrate which made the 
alumina of a rectangular parallelepiped configuration the subject, and the crevice 14 for 
carrying the febrile passive circuit elements 13 is formed in principal plane 1 1a which 
counters the parent circuit board at the time of mounting to the base 30, i.e., the parent 
circuit board. 

[0018] A crevice 14 is formed in two steps, 1st crevice 14A is formed in the principal plane 
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11a side, and 2nd a little small crevice 14B is further formed in 1st crevice 14A. 
[0019] 2nd crevice 14B is formed according to the configuration of the passive circuit 
elements 13 mounted in it a little more greatly than the in-every-direction thickness size. 
Furthermore, the land electrode 15 which connects the terminal electrode of said passive 
circuit elements 13 is formed in the base of this 2nd crevice 14B. 

[0020] While the passive circuit elements 13 which have febrility, such as a semiconductor 
device and FET, are contained in 2nd crevice 14B t the terminal electrode of passive circuit 
elements 13 is connected to the land electrode 15 formed in the base of crevice 14B, and it 
fills up with insulating closure resin between the adjacent land electrodes 15. [n this condition, 
the rear face of passive circuit elements 13 turns into a base of 1st crevice 14A, and the 
almost same field. 

[0021] Here, the connection between the terminal electrode of passive circuit elements 13 
and the land electrode 15 may be soldered, and is performed by carrying out forming the **** 
connection for conductive resin, and the ball bump who used gold (Au) on different direction 
conductive resin (ACF) the used connection or the land electrode 15, and carrying out 
ultrasonic concomitant use thermocompression bonding etc. 

[0022] In the connection using the above-mentioned conductive resin, it is cheap, since 
stress is absorbable with conductive resin, it is effective in high-reliability being acquired, and 
further, since there is little thermolysis which lets conductive resin pass, it does not have a 
bad influence on the thermolysis effect made into the purpose. Furthermore, if different 
direction conductive resin is used, the closure resin with which between the land electrodes 
15 is insulated becomes unnecessary, and reduction of cost can be aimed at. 
[0023] Moreover, since it is a dry process, while according to the method of forming a ball 
bump on the above-mentioned land electrode 15, and carrying out ultrasonic concomitant use 
thermocompression bonding there are few damages to the passive circuit elements 13 with 
plating liquid and they can reduce equipment cost, the mounting working hours of the passive 
circuit elements 13 to the circuit board 11 can be shortened, and mounting cost can be 
reduced. Furthermore, since it is Au-Au cementation, contact resistance can acquire high- 
reliability few. 

[0024] Moreover, by the method using the above-mentioned solder, since location amendment 
is carried out by self alignment, mounting precision is not needed, and since it can mount by 
the low load at the time of mounting, there are few damages to passive circuit elements 13, 
and further, since stress absorption can be carried out by the solder bump, high-reliability can 
be acquired. 

[0025] On the other hand in 1st crevice 14A, it is equipped with the heat sink 16 of the 
magnitude which fits into 1st crevice 14A, and pastes up with thermally conductive resin 17 
between the bottom side of a heat sink 16 and 1st crevice 14A, and the rear face of passive 
circuit elements 13, and the closure of the crevice 14 is carried out by the heat sink 16. In 
this condition, the surface of a heat sink 16 turns into the almost same field as principal plane 
1 1 a of the circuit board 1 1 . 

[0026] Moreover, the land electrode 15 is formed in principal plane 11a of the circuit board 11 
and the field which counters, i.e., the upper surface of the circuit board 11 in illustration, the 
chip-like electronic parts 12 are soldered to this land electrode 15, and these chip-like 
electronic parts 12 are covered with the metal casing 18 which fits into the upper surface of 
the circuit board 11. Furthermore, two or more terminal electrodes 19 connected to the 
circuit pattern are formed in the side of the circuit board 11. 

[0027] On the other hand, as mentioned above, the circuit board 1 1 has multilayer structure, 
a circuit pattern is formed in that interior, and each land electrode 15 is connected to this 
circuit pattern. Thereby, a modular miniaturization is in drawing, using the volume of the 
circuit board effectively. 

[0028] Here, the circuit board 11 is formed by calcinating the ceramic green sheets (a green 
sheet being called hereafter) 101-107 which made the alumina the subject, after being stuck 
by pressure, a laminating and, as shown in drawing 4 . 

[0029] Although not illustrated in each green sheet 101-107, while a through hole is formed in 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/01/15 



4/5 s<—is 



it, printing formation of internal electrodes, such as a circuit conductor pattern and a land 
electrode, and the surface electrode is carried out using silver (Ag) or copper (Cu). Thus, by 
using silver or copper for an electrode, improvement in thermolysis nature and a RF property 
can be aimed at. 

[0030] Moreover, opening 108a of the configuration corresponding to 1st crevice 14A is 
formed in a predetermined location at the green sheet 107 of the lowest layer, and the 
openings 105a and 106a of the configuration corresponding to 2nd crevice 14B are formed in 
the predetermined location at each of two green sheets 105,106 by which a laminating is 
further carried out on a green sheet 107. 

[0031] Thus, if a crevice 14 is formed by considering as the multilayer substrate which carried 
out the laminating of two or more green sheets 101-107, and formed the circuit board 11, and 
carrying out the laminating of the green sheets 105-107 which have Openings 105a, 106a, and 
107a further, it can continue throughout the circuit board 1 1 and density can be set as 
homogeneity. For example, if the laminating of the green sheet which does not form opening is 
carried out and a crevice 14 is formed by press working of sheet metal etc., it becomes that 
from which density differed partially in the interior of the circuit board, and while curvature 
arises in the circuit board and cutting of a circuit pattern etc. arises by a surrounding 
temperature and humidity, the mounting nature of passive circuit elements 13 will fall 
extremely. 

[0032] As mentioned above, the circuit board 11 which the curvature which has a crevice 14 
does not produce can be easily manufactured by constituting the circuit board 11 with the 
multilayer substrate which carried out the laminating of the green sheet which has opening. 
[0033] Moreover, in case it is stuck by pressure after carrying out the laminating of the green 
sheets 101-107, the press machine 40 of a configuration inserted in a crevice 14 as shown in 
drawing 5 is used. Thereby, the surface roughness of the inside of the crevice 14 of the 
circuit board 11 can be reduced to 10micro or less degree, and formation of the land 
electrode 15 to the crevice 14 interior or a bump can be easily performed now. 
[0034] On the other hand, when the hybrid module 10 which consists of the above-mentioned 
configuration is mounted in the parent circuit board, as shown in drawing 6 , the crevice 14 
side in which the passive circuit elements 13 of the circuit board 11 were carried is turned to 
the bottom, it mounts by making principal plane 1 1a counter the parent circuit board 30, and 
the terminal electrode 19 of the side of the circuit board 11 is soldered to the land electrode 
31 of the parent circuit board 30. 

[0035] the location which counters with the heat sink 16 of the hybrid module 10 in the 
surface of this parent circuit board 30 — the land electrode 31 — a thermally conductive 
conductor — that films 32 (for example, grand pattern etc.) are formed beforehand, and the 
terminal electrode 19 of the circuit board 1 1 is soldered to the land electrode 31, 
simultaneously this conductor — the surface of a heat sink 16 is soldered to a film 32. 
[0036] in addition, a heat sink 16 and a conductor — even if a film 32 is not soldering, it 
contacts through thermally conductive resin only in making it only contact — you may make - 

- a conductor — the surface of the direct parent circuit board 30 may be contacted in a heat 
sink 16 through a film 32. 

[0037] the heat produced from the passive circuit elements 13, such as a semiconductor 
device which has febrility, by this hybrid module — a heat sink 16, thermally conductive resin 
17, and a conductor — it conducts to the parent circuit board 30 through a film 32 — having 

— or large conductors, such as a gland, — heat is conducted and radiated on a film. 
[0038] Therefore, the hybrid module which can make it small and can radiate heat efficiently 
can be ******(ed) cheaply. 

[0039] in addition, the hybrid module 50 shown in drawing 7 in the operation gestalt mentioned 
above although the pyrexia from passive circuit elements 13 was heat-conducted to the 
parent circuit board 30 through the heat sink 16 — like — a heat sink 16 — not preparing — 
the rear face of passive circuit elements 13 — a conductor — it may be made to carry out 
direct contact or soldering to a film 32. 

[0040] Moreover, as passive circuit elements 13, it is desirable to use the GaAsMES mold 
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FET, the GaAsPHEMT mold FET, or the [nP system FET. 

[0041] That is, when the GaAsMES mold FET is used as passive circuit elements 13, since 
migration of the electron inside an element is early, the coefficient of linear expansion of 
GaAs with little pyrexia from an element is larger than degree C, 6 ppm /, and silicon (Si), 
since it becomes near with the coefficient of linear expansion of the circuit board 11, a heat 
sink 16, and thermally conductive resin 17 grade, the stress generated by the temperature 
change becomes small, and high-reliability can be acquired. 

[0042] Moreover, the stress generated by the temperature change since coefficient of linear 
expansion is larger than silicon (Si) similarly while being able to make pyrexia from an element 
still smaller, since the passing speed of the electron inside an element is quicker than the 
MES mold FET when the GaAsPHEMT mold FET is used as passive circuit elements 13, and it 
becomes as near as the coefficient of linear expansion of the circuit board 1 1, a heat sink 16, 
and thermally conductive resin 17 grade becomes small, and high-reliability can be acquired. 
[0043] Furthermore, while being able to make pyrexia from an element still smaller since the 
passing speed of the electron inside an element is quicker than GaAs when the InP system 
FET is used as passive circuit elements 13, coefficient of linear expansion is larger than 
degree C, 5 ppm /, and silicon (Si), since it becomes near with the coefficient of linear 
expansion of the circuit board 11, a heat sink 16, and thermally conductive resin 17 grade, the 
stress generated by the temperature change becomes small, and high-reliability can be 
acquired. 

[0044] Moreover, they are SiN or Si02 to the terminal inter-electrode insulation (passivation) 
of the above-mentioned passive circuit elements 13. Or it is desirable to use such bipolar 
membrane. By using these, even if the dampproofing of the above-mentioned closure resin is 
inadequate, the property of an element is not degraded, and even if a void arises to closure 
resin and it has penetration of moisture, the reliability of an element is not degraded. 
Furthermore, since the reliability of an element does not deteriorate even if there is much 
residual ion of the above-mentioned closure resin, cheap closure resin can be used. 
[0045] Moreover, although the module which mounted one febrile passive circuit elements 13 
was constituted from an above-mentioned operation gestalt, you may be the module which 
mounted two or more febrile passive circuit elements, and that in this case can also acquire 
the same effect. 

[0046] Here, when using two or more febrility FET, it is desirable to use the passive circuit 
elements 13 in which FET of these plurality was formed on one GaAs. While mounting area is 
reducible by this rather than it mounts two or more FET according to an individual, since it 
ends with a mounting activity once, mounting cost can be reduced. Furthermore, compared 
with the case where two or more FET is mounted according to an individual, a heat sink 16 or 
the parent circuit board 30 can be made to be able to contact easily, and thermolysis nature 
can be stabilized. 
[0047] 

[Effect of the Invention] As explained above, according to the hybrid module of this invention 
according to claim 1 When the circuit board is used as a multilayer substrate, passive circuit 
elements are mounted in the crevice formed in the principal plane which counters the parent 
circuit board and said circuit board is mounted in the parent circuit board Said passive circuit 
elements are contacted by the parent circuit board through direct or radiator material, since 
heat conduction of it is carried out to the parent circuit board and it radiates heat, pyrexia 
from said passive circuit elements is made small, and high density assembly becomes possible 
and it can radiate heat efficiently. 
[0048] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The side cross section showing the hybrid module of 1 operation gestalt of this 
invention 

[Drawing 2] The side cross section showing the hybrid module of the conventional example 
[Drawing 3] The side cross section showing other hybrid modules of the conventional example 

[Drawing 4] Drawing explaining the configuration of the circuit board in 1 operation gestalt of 
this invention 

[Drawing 5] Drawing explaining the sticking-by-pressure method of the laminating sheet in 1 
operation gestalt of this invention 

[Drawing 6] Drawing showing the example of parent circuit board loading of the hybrid module 
of 1 operation gestalt of this invention 

[Drawing 7] The side cross section showing other operation gestalten of the hybrid module of 
this invention 
[Description of Notations] 

10 50 — A hybrid module, 11 — The circuit board, 11a — Principal plane, 12 [ — The 1st 
crevice, ] — Chip-like electronic parts, 13 — Febrile passive circuit elements, 14 — A 
crevice, 14A 14B [ — Thermally conductive resin, ] — The 2nd crevice, 15 — A land 
electrode, 16 — A heat sink, 17 18 — metal casing and 19 — a terminal electrode, 30 — 
parent circuit board, 31 — land electrode, and 32 — a thermally conductive conductor — a 
film and 40 — a press machine, a 101 - 107 — ceramic green sheet, 105a and 106a, and 
107a — opening. 



[Translation done.] 
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[Drawing 4] 




[Drawing 6] 




[Drawing 7] 
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